Polycrystalline zircon-type dysprosium orthovanadate, DyVO4, prepared from a single crystal grown by slow cooling from PbO/PbF2 ux, was studied by X-ray diraction. Rietveld renement provided the following unit cell size and oxygen atom coordinates: a = 7.14811(4) Å; c = 6.30825 (4) 2082(4) which are of a particularly high accuracy and show consistency with earlier reported values. Density functional theory calculations within the generalized gradient approximation for the exchange-correlation energy were also performed, providing values of structure parameters which dier by less than 2% from the experimental ones. The agreement between theory and experiment demonstrates the value of these calculations for understanding the structure of compounds of RVO4 family. In addition, density functional theory calculations were performed for the scheelite-type DyVO4; also for this polymorph the discrepancy with the only known set of lattice parameters is less than 2%. Values of oxygen atom coordinates have not been reported yet for this polymorph; here, the calculated ones are quoted.
Introduction
Materials from the family of rare-earth orthovanadates (RVO 4 ), mineral name wakeeldite (La,Ce,Nd,Y)VO 4 , exhibit unique physicochemical and optical properties [1 4 ]. These properties lead to various possible applications such as components of catalysts [5] , lasers [69] , Raman lasers [10] , low-loss optical planar waveguides [11] , other optical devices and phosphors [12] etc. Tsipis et al. [13] have noted that rare-earth orthovanadates are interesting for high-temperature electrochemical applications as they oer sucient stability under the operation conditions. For DyVO 4 , a particularly interesting application can be found in the eld of photocatalysts [14] .
At ambient pressure and temperature, most of the RVO 4 (R = Y, Ce -Lu) compounds adopt the zircon-type structure (space group I4 1 /amd). A study performed for an example of GdVO 4 [15] shows that this phase may be nonstoichiometric, what leads to small but detectable lattice parameter changes of the order of 0.001 Å. The RVO 4 compounds are known to undergo a phase transition to a scheelite-type polymorph (space group I 1 /a) at pressures below 10 GPa [16, 17] which remains metastable after releasing the pressure. For some of them, in particular for DyVO 4 , a mechanochemical way for the scheelite-type phase preparation has been documented [18] . The literature data on the structure of DyVO 4 are scarce: representative ones are included in Table I quoting the data from * corresponding author; e-mail: paszk@ifpan.edu.pl Refs. [4, 1927] for zircon-type phase; for scheelite-type phase only a single data set (Ref. [28] ) of low-accuracy unit-cell parameters could be found in the literature (see Table II ). The reported data involve materials prepared by various methods, two of them have been made on single crystals grown by slow cooling from ux (one of them has been powdered). As for the structure renement, only three datasets have been found, with mostly single crystal structure renement used. The aim of the present investigation was to experimentally determine the structure of zircon-type dysprosium orthovanadate through Rietveld renement of the X-ray diraction data and to compare this structure with the results of density functional theory (DFT) calculations for this material.
Experimental
A DyVO 4 single crystal was grown by slow cooling method from PbO/PbF 2 ux, following the recipe for other rare-earth orthovanadates [29] . For powder diraction experiments, this monocrystal was ground in an agate mortar.
The resulting ne powder was stud- (5) (1) 290(2) XPRDG X-ray powder diraction using a Gandol camera, for other abbreviations see Table I .
Density functional theory calculations
Density functional theory calculations were performed with the VASP ab initio code [30] . Projector augmentedwave pseudopotentials [31, 32] with valence congurations 5p 6 4f 1 6s
2 for Dy, 3p 6 3d 3 4s
2 for V, and 2s
for O were used. Calculations within the Perdew-BurkeErnzerhof (PBE) [33] and the more recent PBEsol [34] generalized gradient approximations of the exchangecorrelation (XC) energy functional were performed. An energy cuto of 520 eV and dense Monkhorst-Pack [35] grids appropriate to the zircon-type and scheelite-type scribed for other bulk solids [42] . It is worth noting that the dimensionless quantities connected with the structure, namely the axial ratio and the oxygen atom coordinates, are quite accurately calculated using both XC functionals and that the dierence between the oxygen position parameters obtained by the two computational approaches is negligible ( cf. Table I ).
The scheelite-type structure has also been considered in the present DFT study. 
Summary
In the present study, the structure is determined both experimentally and theoretically for zircon-type 
